Summary.
The pars distalis of the tortoise, Geoclemis reevesii, was studied immunocytochemically with regards to its fine structure and distribution of different cell types. The pars distalis consists of cephalic and caudal lobes and a zona tuberalis, each with distinct cellular components.
The cephalic lobe contains ACTH cells and prolactin (PRL) cells, while the caudal lobe consists of STH (GH) cells, TSH cells and FSH/LH (GTH) cells.
The zona tuberalis contains GTH cells and a small number of TSH cells.
ACTH cells, found exclusively in the cephalic lobe, are amphophilic cells containing ACTH immunoreactive secretory granules 200-240 nm in diameter.
PRL cells occur only in the cephalic lobe and are large oval or columnar cells containing large secretory granules 300-500 nm in diameter. The cells immunoreactive to anti-chicken LH serum are also reactive to anti-chicken FSH serum, and were identified as GTH cells. They are distributed in the caudal lobe and zona tuberalis, with a few in the gars tuberalis. The GTH cells contain numerous secretory granules of varying density and diameter 200-280 nm, and large globules. TSH cells are small rounded cells containing small secretory granules 180-240 nm in diameter, and distributed in the caudal lobe and zona tuberalis.
After thyroidectomy, these cells are hypertrophied and develop to thyroidectomy cells containing large vacuoles and a few secretory granules. GH cells are typical orangeophiles distributed in the caudal lobe. They contain secretory granules 200-400 nm in diameter.
The zona tuberalis, which covers the anterolateral portion of the cephalic lobe, is closely similar in cellular constitution to that of caudal lobe. It may presumably be a structure extended from the caudal lobe and not a homologue of the mammalian zona tuberalis.
The reptilian adenohypophysis varies considerably in its morphology, both among the different reptilian orders and even within a single order. The reptilian adenohypophysis consists of the pars distalis, pars tuberalis and pars intermedia; the pars distalis is subdivided into cephalic and caudal lobes, each with distinct cellular compositions (WINGSTRAND, 1966; HOLMES and BALL, 1974; DOERR-SCHOTT, 1976b; LIGHT and PEARSON, 1978) . This bilobed character of the reptilian pars distalis is mainly due to the differences of the tinctorial properties of cells distributed in the two lobes, where two types of acidophils and three types of basophils are differentially distributed (DoERR-SCHOTT, 1976b; LIGHT and PEARSON, 1978) . Recently, five or six types of endocrine cells have been described in the pars distalis by Immunocytochemistry using antisera against individual pituitary hormones (DOERR- SCHOTT, 1976b; PEARSON and LICHT,1982) . LIGHT *Present address of S . MIYASAKA: National Research Institute of Police Science, Sanban-cho, Chiyodaku, Tokyo, Japan and his colleagues (LIGHT and BRADSHAW, 1969; LIGHT and NIc0LL, 1969; LIGHT and ROSENBERG, 1969) demonstrated in the lizard, snake and turtle that PRL cells and ACTH cells were distributed in the cephalic lobe, STH cells and TSH cells in the caudal lobe, with GTH cells in both the cephalic and caudal lobes. These findings suggest a functional difference between the cephalic and caudal lobe. The functional significance of the bilobed character of the reptilian pars distalis may be clarified by additional information on the immunocytochemistry and exact distribution of these cell types. The morphology of the pars tuberalis of raptiles varies among different species. It is observed as a small cluster of cells on the lateral wall of the hypothalamus in the lacertilian, but completely lacking in the ophidian (HOLMES and BALL, 1974 ). In contrast, it is well-developed in the chelonian, spreading over the ventral and lateral surfaces of the median eminence (WINGSTRAND, 1966; HOLMES and BALL, 1974) . PEARSON and LIcHT (1982) and PEARSON et al. (1983) reported on the cellular composition and development of the pars tuberalis interna in the turtle, while careful studies are still needed to identify the distribution of functional cell types in the reptilian pars tuberalis and to clarify its ontogenetic and phylogenetic significances.
Because the chelonian adenohypophysis is characterized by its bilobed character of the pars distalis and the presence of well-developed pars tuberalis, a detailed examination of the adenohypophysis in the tortoise would be a worthy contribution to the comprehension of the functional differentiation and phylogeny of the vertebrate adenohypophysis.
The present immunocytochemical study therefore deals with the cell types secreting each pituitary hormone and their fine structure and distribution in the pars distalis of the tortoise, Geoclemis reevesii.
MATERIALS AND METHOD
Hypophyses from 20 adult tortoises (Geoclemis reevesii) were used in the present study. The animals were decapitated without anesthesia and the skull was opened to remove the hypophysis with a part of the hypothalamus. For light microscopy, the tissues were fixed in Bouin's solution without acetic acid for 24 hrs, embedded in paraffin and sectioned serially at 2.5 ~cm. A part of the serial sections were stained with the trichrome method (GoLDBERG and CHAIKOFF,1952) or the aldehyde thionin-PAS-orange G (AT-PAS-OG) method (PAGET,1959) . Other serial sections were stained immunocytochemically by the unlabeled antibody peroxidase-antiperoxidase complex (PAP) technique (STERNBERGER et al., 1970) . Antisera used in the present study were as follows: rabbit anti-porcine 1-39ACTH serum (NIAMDD) (diluted 1:1,000), rabbit anti-chicken LH serum (HATTORI and WAKABAYASHI, 1979 ) (diluted 1:1,000), guinea pig anti-ovine LH serum (NIAMDD) (diluted 1:1,000), rabbit antichicken FSH serum (IsHII and SAKAI,1980) (diluted 1:800), rabbit anti-rat TSH serum (NIAMDD) (diluted 1:500), rabbit anti-rat PRL serum (NIAMDD) (diluted 1:1,000), and rabbit anti-chicken GH serum (HARVEY and SCANES,1977 ) (diluted 1:1,500). The sections were finally treated with 3.3'-diaminobenzidine tetrahydrochloride (DAB) to visualize the reaction products (GRAHAM and KARNOVSKY, 1966) . Control immunocytochemical stainings were performed by the use of a normal rabbit serum or PBS in place of the primary antiserum.
Immunostained sections were compared with adjacent serial sections stained with another kind of antiserum or a conventional staining method to confirm the specificity of the antiserum and to detect the tinctorial properties of the immunoreactive cells.
For electron microscopy, the hypophyses were fixed with modified Karnovsky's solution, Zamboni's solution or 2.5% glutaraldehyde in 0.1 M phosphate buffer (pH 7.4) at 4°C for 2-4 hrs, and embedded in the epoxy resin by the routine procedure. Some of the specimens were postfixed with 1 % osmium tetroxide in the same buffer at 4°C for 2 hrs before embedding.
Serial semithin and ultrathin sections were cut on a Porter-Blum MT II ultramicrotome.
The ultrathin sections mounted on nickel grids were etched with 10% H2O2 for 10 min, washed in PBS, and immunocytochemically stained as follows: the sections were incubated successively with the primary antiserum for 8-12 hrs at 4°C or for 20 min at 32°C, with goat anti-rabbit IgG 10 min, with rabbit PAP for 5 min, and with DAB-H202 for 3 to 5 min, washed in the distilled water and finally treated with osmium vapor. Semithin sections were stained with the trichrome or immunocytochemical methods for light microscopy after the removal of the epoxy resin (MIKAMI and TANIMURA, 1968) , and then examined by light microscopy to identify each cell type. Ultrathin sections adjacent to immunostained semithin sections were stained with uranyl acetate and lead citrate. These sections were examined with a Hitachi HS-7 electron microscope to observe the fine structure of the immunopositive cells in adjacent semithin sections.
Six tortoises were thyroidectomized, sacrificed at eight days after operation, and used as material for light and electron microscopy.
RESULTS

I. Morphology of the hypophysis of tortoise
The hypophysis of the tortoise consists of neurohypophysis and adenohypophysis and is situated ventrally to the hypothalamus.
The neurohypophysis extending from the median eminence is deeply indented by the infundibular recess and situated dorsocaudally to the adenohypophysis.
The adenohypophysis consists of the pars tuberalis, pans intermedia and well-developed pars distalis. The pars distalis is the glandular body of the adenohypophysis.
The pars intermedia is situated between the neurohypophysis and dorsocaudal part of the pars distalis. The hypophyseal cavity is absent in the boundary between the pars distalis and pars intermedia.
The pars distalis is closely attached to the median eminence by the pays tuberalis which forms a thick layer on the median eminence. The portal vessels enter the pars distalis near its anterior end, where the zona tuberalis (WINGSTRAND, 1966) is developed.
The pays distalis is elongated in shape and consists of well-defined cephalic and caudal lobes and a zona tuberalis which forms a shell around the cephalic lobe ( Fig. l A--F) .
II. Distribution of cell types in the pars distalis
In the gars distalis of the tortoise, five types of secretory cells are identified by stainings. These are the two types of acidophils, two types of basophils and one type of amphophils, which are distributed differentially into three regions. Basophils and amphophils are mainly distributed in the cephalic lobe, while acidophils are mainly distributed in the caudal lobe. Cells in the zona tuberalis are faintly basophilic.
According to the results of the immunocytochemical investigations, the ACTHreactive cells and PRL-reactive cells are distributed in the cephalic lobe, TSH-reactive cells and FSH/LH-reactive cells are distributed in the caudal lobe and zona tuberalis, and GH-reactive cells are in the caudal lobe. The pars tuberalis contains a few FSH/ LH-reactive cells, and the pars intermedia contains ACTH-reactive cells ( Fig. lA-F ).
III.
Immunocytochemistry of each type of cell in the pars distalis
A. General in innnocvlochenzical reaction
Considerable interspecific reactions are observed in the strength of the reactions to different antisera. The antisera against chicken FSH and chicken LH reacted more intensely with the gonadotropic cells of the pituitary of Geoclemis reevesii than the antisera against mammalian FSH and LH. Reactions with antisera to ovine LH are qualitatively similar to chicken LH, but the strongest and most consistent reactions are obtained with the antisera against the chicken hormone.
The distribution of cells reacting with LH antiserum coincide largely with the distribution of cells reacting with anti-FSH serum. A detailed comparison of adjacent sections incubated with the two antisera reveals that some cells contain both gonadotropins.
TSH cells immunoreacting with anti-rat TSH serum are also reactive with anti-chicken FSH serum but not 
ACTII-reactive cells (ACTH cells)
Cells reactive with anti-porcine 1-3"ACTH serum are found exclusively in the cephalic lobe. These are comparatively large, oval or columnar cells arranged in cords along the sinusoids (Fig. 2B) . They are stained blue-violet to red-violet with the trichrome staining, deep red-violet with AT-PAS-OG, and intensely positive to PAS reaction. In electron microscopic immunocytochemistry, ACTH-reactive cells show a palisade-like arrangement along the capillaries (Fig. 3) . Their nuclei are round to elliptical with few chromatin materials and tend to be located on the opposite side of the capillaries. The cytoplasm is filled with uniformly dense, spherical secretory granules, 200-240 nm in diameter, well-developed Golgi apparatus, rough endoplasmic reticula, and scattered 
C. Prolactin-reactive cells (PRL cells)
Cells reacting with anti-rat PRL serum are restricted to the cephalic lobe (Fig. 1B) 
D. FSH/ LH-reactive cells (GTII cells)
Cells immunoreactive to anti-chicken FSH serum are also immunopositive to antichicken LH serum and vice versa. The immunocytochemical method shows that antigens reacting with anti-chicken FSI-I and anti-chicken LH antibodies coexist in the Therefore, GTH cells are limited to those immunopositive to anti-LH and FSH sera and immunonegative to anti-TSH serum (Fig. 5 A, B, C) . These GTH cells occur in the caudal lobe and the periphery of the anterodorsal part of the cephalic lobe, i.e., zona tuberalis (WINcsTRANn,1966) or pars tuberalis interna Light and electron micrographs of the same area of the cephalic lobe, showing PRLreactive cells (P) in a semithin section (inset) and their fine structure in the electron micrograph.
The cell contains numerous large secretory granules, 300-500 nm in diameter, with low and high electron densities. A ACTII cell, GT GTII cell containing polymorphic secretory granules and well developed Golgi apparatus (G). x 8,000, Inset: x 2,000 (PEaxsoN and LicHT, 1982) , and are observed in small numbers in the pars tuberalis. In the parasagittal sections, they are very numerous in the zona tuberalis, but not in the cephalic lobe. This suggests that the zona tuberalis is well-developed in the anterolateral part of the pars distalis to surround the cephalic lobe. GTH cells are small in size, elliptical or irregular in shape, faintly basophilic, stained light-blue with the trichrome staining, and PAS-and aldehyde thioninepositive. Large, round or elliptical nuclei are located centrally in the cell. In electron microscopy, the LH-reactive cells are filled with numerous secretory granules of varying density and diameter, 200-280 nm, and large globules. Rough endoplasmic reticula are occasionally swollen to appear saccular. The Golgi apparatus is generally welldeveloped enough to show a large vacuolated structure around the nucleus (Fig. 4) . Mitochondria show varying shape, spherical, ellipticall or rod shapes.
E. TSH-reactive cells (TSH cells)
TSH cells immunopositive to anti-rat TSH serum are distributed in the caudal lobe and zona tuberalis as are GTH cell, but show extremely low frequency compared with GTH cells. TSH cells crossreact with anti-chicken LH or FSH-serum but are immunonegative to anti-ovine LH serum (Fig. 5A , B, C). They are basophilic, stained blue with the trichrome staining, weakly positive to PAS-AT and alcian blue, and stained blue-violet with AT-PAS-OG.
TSH cells are small rounded cells with a large elliptical nucleus located in the center of the cell. They are very small in number and scattered in small groups. The cytoplasm contains secretory granules, 180-240 nm in diameter, with low electron density.
Rough endoplasmic reticula are saccular and scattered throughout the cell. The Golgi apparatus is generally well-developed, showing a horseshoe shape, and consists of several layers of lamellated cisternae and many small vesicles. Mitochondria are small in size and variable in shape to be spherical, elliptical or rod-shaped.
A few lysosomes are occasionally observed.
In thyroidectomized tortoises 8 days after operation, extremely large vacuolated thyroidectomy cells, 15-30 ~cm in diameter, occurred in the caudal lobe and zona tuberalis (Fig. 6 ). These cells are filled with large vacuoles, i.e., extremely swollen cisternae of rough endoplasmic reticula, and a few secretory granules 180-240 nm in diameter. The Golgi apparatus is generally well-developed, and occupies a large area of the cytoplasm. Mitochondria are large and spherical in shape. These cells are immunopositive to anti-rat TSH serum, but negative to anti-chicken LH serum (Fig. 6A, B) . Reaction products to anti-TSH serum are observed not only on the secretory granules, but also in the vacuoles consisting of swollen cisternae of rough endoplasmic reticula.
F. GH-reactive cells (GH cells)
Cells immunoreactive with anti-chicken GH serum are observed in the caudal lobe (Fig. 1F) . These cells are orangeophilic acidophils and easily distinguishable from other types of cells. These cells correspond to the caudal acidophils and are identified as GH cells.
GH cells are medium to large in size, and spindle to oval in shape. Relatively large nuclei with a few nucleoli are located eccentrically on the opposite side of the capillaries.
The cytoplasm contains dense spherical granules 280-440 nm in diameter.
DISCUSSION
The structure and function of the reptilian adenohypophysis have been studied by many authors using a variety of techniques (see reviews by WINGSTRAND, 1966; SAINT GIRONS, 1970; HOLMES and BALL, 1974; DOERR-SCHOTT, 1976b; L,ICHT and PEARSON, 1978) . Some reptilian hypophyses may lack the pars tuberalis, but the chelonian hypophysis is characterized by the presence of a well-developed pars tuberalis and zona tuberalis (WINGSTRAND, 1966) . The pars distalis in most reptilian species consists of well defined cephalic and caudal lobes which are distinct in their cellular constituents. The pars distalis in turtles, which belong to an ancient conservative order of vertebrates related to the ancestors of both birds and mammals, possesses another region, the zona tuberalis or pars tuberalis interna, in addition to the cephalic and caudal lobes.
Cells of the reptilian pars distalis have generally been classified into two types of acidophils (Al, A2), three types of basophils (B1, B2, B3) and one type of chromophobic stellate cells (HoLMES and BALL, 1974) . Al cells are distributed in the cephalic lobe and thought to be PRL cells, while A2 cells are distributed in the caudal lobe and thought to be GH cells in the lizard, snake and turtle (LIGHT and NIC0LL,1969) . B1 cells distributed mainly in the caudal lobe are positive to PAS, AF, and AB, and thought to be the TSH cells (GRIGNON, 1963) . B2 cells in turtles are typical basophils, mainly distributed in the caudal lobe and in the band surrounding the anterior part of the cephalic lobe like a shell (SAINT GIRONS, 1963) , and are thought to be GTH cells (GRIGNON, 1963; LIGHT and PEARSON, 1969; LIGHT and ROSENBERG, 1969; EYESON, 1970; LIGHT, 1970) . B3 cells are amphophilic cells stained violet with trichrome staining, and thought to be ACTH cells (LIGHT and BRADSHAW,1969) . They are restricted to the cephalic lobe. In the present study on the tortoise pituitary, five types of chromophilic cells were identified by tintcorial and immunocytochemical methods, and localized to the three parts of the pars distalis in accordance with previous reports. In the present study on the Geoclemis reevesii, cells specifically immunopositive to anti-porcine 1-39ACTH serum were identified as ACTH cells. These cells are restricted to the cephalic lobe. They are large spherical or columnar in shape, PAS positive and stained purple by the trichrome methed. They correspond tinctorially to traditional B3 cells and r cells of SAINT GIRONS (1959 GIRONS ( , 1961 . Some authors have presumed that they might be LH secreting cells (SAINT GIRONS, 1959 , 1961 , 1963 , 1967 GRIGNON, 1963) . In the present study, however, B3 cells were specifically immunopositive to anti-ACTH serum. ACTH cells of Geoclemis reevesii contain electron-dense spherical granules, 200-240 nm in diameter, coinciding with the ACTH cells of DoERR-ScHOTT (1976b) .
PRL cells
One type of acidophils (A1 cells or carminophils) distributed in the cephalic lobe of the reptilian pars distalis has generally been considered to be a PRL cell (HERLANT and GRIGNON, 1961a, b; SAINT GIRONS, 1963; LIGHT and NIc0LL, 1969; DOERR-ScHOTT, 1976b; LIGHT and PEARSON, 1978; ZUBER-VOGELI et al., 1979) . By an immunofluorescence method, DOERR-SCHOTT (1976b) detected PRL-reactive cells only in the cephalic lobe of the turtle (Emys leprosa), and proved them to be small elliptical acidophils. These PRL-immunoreaative cells contained spherical granules, 250-450 nm in diameter. In the present study, cells specifically immunopositive to anti-PRL serum were identified as PRL cells. These cells are carminophilic, stained reddish orange and restricted to the cephalic lobe. They tinctorially agree with Al cells or X cells of SAINT GIRONS (1959 GIRONS ( , 1961 . The PRL cells of Geoclemis reevesii contain large spherical granules, 300-500 nm in diameter, and correspond to LTH cells of DoERR-ScHOTT (1976b) in their fine structure.
GTH cells
It is still a controversy as to whether two kinds of gonadotropins, LH and FSH, are present in the reptilian pars distalis. These gonadotropins are generally considered to be secreted by one type of basophil (B2 cell) distributed in both the cephalic and caudal lobes (HoLMES and BALL, 1974) .
In the present study, cells immunopositive to anti-chicken LH serum were also reactive to anti-chicken FSH serum, and a part of them were also positive to anti-rat TSH serum. These findings suggest that the anti-chicken FSH and anti-chicken LH sera are bound to both gonadotropes and TSH cells, while the anti-rat TSH serum reveals only TSH cells. Therefore, the cells immunopositive to both anti-LH and anti-FSH sera and immunonegative to anti-TSH serum are identified as GTH cells. Because of the immunological similarity of FSH and LH (LIGHT et al., 1977) , there is a possibility of cross-reaction between anti-FSH and anti-LH antiserum, i.e., both FSH and LH cells may react with either anti-FSH or anti-LH serum. The techniques used in the present study did not permit a distinction between FSH-and LH-producing cells. This may suggest that one type of GTH cell may secrete FSH and LH in accordance with their functional phases.
GHT cells are mainly distributed in the caudal lobe and zona tuberalis, but can also be observed in small numbers in the pars tuberalis.
The distribution of these cells is consistent with the results of DoERR-ScHOTT (1976b) in E. leprosa by the immunofluorescence method. The GTH cells correspond tinctorially to the B2 cells or Q cells of SAINT GIRONS (1963) and GTH cells of DoERR-ScHOTT (1976b) . These cells rarely contain the large globules as previously reported (DELLA CoRTE et al., 1968; PEARSON et al., 1973; DOERR-SCHOTT, 1976b ).
TSH cells
In reptiles, TSH cells have generally been reported to be distributed in the caudal lobe and ventrolateral part of the pars distalis (DoERR-SCHOTT, 1976b; LIGHT and PEARSON, 1978) , or throughout the gars dlstalls (SAINT GI0R0NS, 1963; DEL CONTE, 1972) .
In the present study, TSH cells were distributed in the caudal lobe and zona tuberalis, being consistent with the results of DoERR-ScHOTT (1976b) in E. leprosa by the immunofluorescence method. TSH cells correspond tinctorially to the Bl cells, o cells in the squamata of SAINT GIRONS (1959, 1961, 1963) , o cells of MILcou et al. (1971) , and basophll o of HERLANT and GRIGNON (1961a, b) in Testudo mauritania.
These cells are thought to agree in their fine structure with the o cells of DANcASIU et al. (1968) in E. orbicularis and E cells of PEARSON et al. (1973) in Anolis calolinensis. FoRBES (1971) reported the occurrence of hyperactivated cells with oval granules (300-400 nm in length, 200-250 nm in width) in the caudal lobe of thyroidectomized lizards (A. carolinensis). In the present study, similar cells were observed in the caudal lobe and zona tuberalis of a thyroidectomized tortoise (Geoclemis reevesii). These cells contain a very small number of secretory granules, 180-240 nm in diameter, and large vacuoles, which are immunopositive to anti-rat TSB serum. Therefore, these cells are identified as the thyroidectomy cells which develop directly from TSH cells distributed in the caudal lobe and zona tuberalis.
GH cells
The cells immunoreactive to anti-chicken GB serum were identified as GB cells, which are typical orangeophiles and restricted to the caudal lobe. These cells correspond in their distribution and tincterial properties to A2 cells (HOLMES and BALL, 1974; DOERR-SCHOTT, 1976a, b; LIGHT and PEARSON, 1978) , cells of SAINT GIRONS (1959 GIRONS ( , 1961 and acldophll of HERLANT and GRIGNON (1961a, b) . Electron microscopy reveals that GB cells contain spherical to oval granules, 280-440 nm in diameter. DANCASIU et al. (1968) reported that cells in the caudal lobe of the turtle (E. orbicularis) contained secretory granules, 200-400 nm in diameter.
DOERRScHOTT (1976b) observed secretory granules, 250-500 nm in diameter, in GB immunoreactive cells in the caudal lobe of the turtle (E. l eprosa). Therefore, the GB cells in the caudal lobe of the tortoise in the present study correspond in fine structure to the a cells of DANCASIU et al. (1968) and the STB cells of DoERR-ScHOTT (1976a, b) .
Immunocytochemistry of the pars tuberalis and zona tuberalis
Only a few reports have been available on the pars tuberalis, which varies considerably in morphology among the orders of vertebrates, especially in the reptilian order. In many adult squamate reptiles, the pars tuberalis is limited to small paired clusters of cells on the lateral walls of the hypothalamus (e.g. lizards) or is completely lacking (e.g. snakes). In contrast, the pars tuberalis in the tortoise is well-developed, spreading generously over the ventral and lateral surfaces of the median eminence (FITZGERALD, 1979) , and filling up the cleft between the median eminence and pars distalis. PEARSON and LIGHT (1982) called this part the pars tuberalis externa of the juxta-neural pars tuberalis (jux. PT.). In addition to the pars tuberalis externa, the rostral end of the pars distalis of tortoise is covered with a significant amount of distinctive tissue, the zona tuberalis, which stains differently from the rest of the pars distalis. PEARSON and LIGHT (1982) called this part the pars tuberalis interna, while the cellular constitution of this part is quite different from that of the pars tuberalis. In some vertebrate groups, evidence has suggested that the pars tuberalis contains several different hormones, including pituitary glycoprotein hormones (MIDGLEY,1966; BAKER and YU, 1975; BAKER et al., 1977; FITZGERALD, 1979; GROSS, 1984) . In reptiles, however, there have been few immunocytochemical studies dealing with the identification of functional cell types within the pars tuberalis of tortoise pituitary (PEARSON and LIGHT, 1982) . In the present study, cells immunopositive to both anti-chicken FSB and LB sera were scattered in the pars tuberalis.
These cells are similar to GTH cells in the pars distalis and are thought to be the gonadotrophs.
No other types of cells of the pars distalis are observed in the pars tuberalis.
Although the presence of the GTH cells in the pars tuberalis seems to be common to all vertebrates, the singnificance of their occurrence or interrelationship with other types of cells of the pars tuberalis remains unknown.
The zona tuberalis (WINGSTRAND,1966) is observed in the periphery of the anterodorsal part of the adenohypophysis in tortoises and consists of several layers of distinctive cells. The zona tuberalis is well-developed in the parasagittal plane, reaching the 
